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Description 

[0001 ] This invention relates to powered wheelchairs. 
A particular embodiment of the present invention con- 
cerns a powered wheelchair having an Independent 
suspension and an adjustable center of gravity. 
[0002] Power drive wheelchairs In general are known 
in the art to provide motorized mobllrty to persons con- 
fined to a wheelchair. Such power drive wheelchairs 
conventionally comprise a relatively sturdy wheelchair 
frame supported on wheels for rolling movement, in 
combination with one or more batteries for supplying 
electrical power to one or more electrical motors cou- 
pled to the drive wheels of the wheelchair. An electronic 
control unit Is also carried by the wheelchair to regulate 
power driven operation of the drive motor or motors. 
This is typically done in accordance with the positbning 
of a joystick-type control mechanism. Such joystck con- 
trols are usually located in close proximity to an armrest 
of the wheelchair. In many modern power drive wheel- 
chairs, the control unit utilizes pulse width modulation 
techniques to regulate a pair of separate drive motors 
in a manner permitting simple joystick selection of 
wheelchair drive direction and speed. The wheelchair 
frame further carries a seat module including a seat and 
a backrest as well as armrests. 
[0003] One of the problems associated with powered 
wheelchairs is that they have a tendency to tip back- 
wards upon initial acceleration. The torque generated 
by the motor Is often substantial and the unwary user 
may tip the wheelchair over. In light of this problem, 
many wheelchair manufacturers now provide anti-tip 
caster wheels positioned rearward of the drive wheels 
and mounted at a level just above the ground. As the 
wheelchair begins to tip backward, the anti-tip caster 
wheels engage the ground to prevent further tipping. 
However, such caster wheels are usually mounted on 
arms that are rigidly coupled to the support frame. 
[0004] While such anti-tip mechanisms successfully 
prevent rearward tipping of the wheelchair in most in- 
stances, the rigid coupling of the anti-tip wheel to the 
support frame provides a fairly sudden jolt to the wheel- 
chair's occupant as the anti-tip wheels engage the 
ground. Contact of the anti-tip wheel with the ground 
shifts the momentum of the wheelchair's occupant from 
a rearward direction to a fonward direction thereby jolting 
the occupant. Such jolting is obviously undesirable for 
the occupant of the chair. Jolts are also encountered by 
the chair's occupant as the motorized chair moves over 
uneven floor or ground surfaces, such as cracks in con- 
crete, curbs, or even simply a movement from a carpet- 
ed area to a bare floor area. 

[0005] Another problem with conventional powered 
wheelchairs Is that the vibrations of the motor are not 
isolated from the occupant of the wheelchair. As with 
jolts, motor vibratbns also disturb the occupant of the 
wheelchair. 

[0006] A further problem with powered wheelchairs 



has been the lack of adjustability of the seat module sec- 
tion of the chair. While adjustable seats and seatbacks 
are offered In manually powered chairs, this option has 
not been available In power drive wheelchairs despite 
s the fact that such an option wouki be particularly advan- 
tageous to users of same. 

[0007] Still a further problem with conventional pow- 
ered wheelchairs has been that such wheelchairs are 
not provided with adjustable centers of gravity This f ea- 

10 ture would be advantageous in order to allow the chair 
to be customized for the needs of the particular type of 
user employing the chair. For example, if the rear or 
power drive wheels of the chair could be brought more 
directly underneath the seat, thereby reducing the 

IS amount of downward force exerted on the front casters 
of the wheelchair, this would improve the maneuverabil- 
ity of the wheelchair making It easier to use in confined 
spaces. Alternatively, if the power drive wheels of the 
chair can be spaced further away from the seat, this 

20 would enlarge the wheel base of the chair, thereby mak- 
ing it more stable and less likely to tip. 
[0008] Accordingly, it would be desirable to provide a 
powered wheetehair which alleviates the foregoing and/ 
or other difficulties. 

25 [0009] International PCT Patent Application No. 
WO90/05515 discloses a wheelchair comprising right 
and left wheel units which are demountable from a frame 
of the chair. Each wheel unit comprises one running 
wheel and a motor for driving that wheel. 

30 [0010] According to the present invention, there Is 
provided a motorised wheelchair having an independent 
suspension, the wheelchair comprising: a frame having 
first and second longitudinal sides connected by a 
bridge; first and second swing arms having first and sec- 

35 ond ends and being pivotally mounted to said frame at 
the first ends; a seat module carried by said frame; first 
and second power drive assemblies, each comprising a 
motor and gearbox assembly, disposed on said first and 
second swing arms, respectively; characterised in that 

"^0 each of said first and second power drive assemblies 
comprises: a wedge secured to said motor and gearbox 
assembly for mounting said motor and gear box assem- 
bly to said swing arm at one of a plurality of posltfons at 
the second end, movement of the wedge from one of 

^ said positions to another causing a change In the wheel- 
chair's center of g ravity without increasing or decreasing 
the seat module's distance from a subjacent support 
surface. 

[0011] Preferably, the first and second motors com- 
50 prise electric motors and the power supply comprises at 
least one battery. The frame bridge preferably compris- 
es a pair of spaced supports to which a first end of a 
respective one of the first and second swing arms are 
secured. Fasteners are preferably provided for securing 
the first motor to a second end of the first swing arm and 
the second motor to a second end of the second swing 
arm. A plurality of apertures are preferably provided in 
each of the first and second swing arm second ends. 
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The apertures are longitudinally spaced from each other 
to allow for a plurality of positions at which the first and 
second nrrators can be secured to the first and second 
swing arm second ends in order to adjust a center of 
gravity of the wheelchair 

[0012] The seat module comprises a seat frame se- 
cured to the frame of the wheelchair, a seat section, 
which is substantially horizontally oriented, secured to 
the seat frame and a seatback section, which is sub- 
stantially vertically oriented, secured to the seat frame. 
The wheelchair can further comprise a first means for 
adjusting the seat section in relation to a horizontal 
plane, the means for adjusting extending between the 
seat frame and the frame of the wheelchair. The wheel- 
chair can also comprise a second means for adjusting 
the seatback section in relation to a vertical plane, the 
second means for adjusting comprising cooperating 
portions of the seatback and the seat frame. The first 
and second power drive assemblies preferably each fur- 
ther comprise a gearisox secured to the respective mo- 
tor and a wedge-shaped insert secured to the gearbox. 
The first and second swing arms are secured to their 
respective gearboxes over the respective wedge 
shaped inserts. The wedge-shaped inserts allow an ad- 
justment of the center of gravity of the wheelchair with- 
out a change in the height of the seat module of the 
wheelchair. 

[001 3] One advantage of the present invention as par- 
ticularly disclosed and illustrated herein is the provision 
of a new and improved motor driven wheelchair. 
[0014] Another advantage of the present invention is 
the provision of a powered wheelchair with an adjusta- 
ble center of gravity. This allows the wheelchair to be 
customized to the desires of its occupant 
[0015] Still another advantage is the provision of a 
powered wheelchair in which the power drive assem- 
blies propelling the rear wheels of the chair are resiiient- 
ly mounted in relation to the seat module. Such mount- 
ing reduces the amplitude of vibrations and jolts that are 
transmitted to the person sitting in the wheelchair. The 
vibrations can originate from the motors driving the rear 
wheels as well as jolts and shocks experienced by the 
rear wheels, as the chair moves over uneven surfaces. 
[0016] Yet another advantage is the provision of a 
wheelchair with resillently biased anti-tip wheels in order 
to reduce the jolts experienced by the occupant of the 
wheelchair when the wheelchair tips back onto its anti- 
tip wheels. 

[0017] A further advantage is the provision of a pow- 
ered wheelchair with an adjustable seat module. This 
allows the seat module to be customized to the needs 
and desires of the occupant of the wheelchair 
[0018] A still further advantage is the provision of a 
powered wheelchair employing a pair of motors, one for 
each of the power driven wheels of the wheelchair. The 
motors are each adjustably and removably mounted on 
swing arms secured to a frame of the wheelchair 
[0019] Still other advantages invention will become 



apparent to those skilled in the art upon a reading and 
understanding of the folbwing detailed specification. 
[0020] A preferred embodiment of the invention will 
now be described in detail by way of example and with 
reference to the accompanying drawings, wherein: 

Figure 1 is an exploded perspective view of a main 
support frame and a pair of power drive assemblies 
for a wheelchair; 

Figure 2 is an enlarged cross-sectional view 
through a first end of a swing arm of one of the pow- 
er drive assemblies of Figure 1 when it is rotatably 
secured to the main support frame; 
Figure 3 Is a reduced exploded perspective view of 
the frame, power drive assemblies and associated 
components of the wheelchair of Figure 1 ; 
Figure 4 is an exploded perspective view of a seat 
frame secured to the wheelchair of Figure 1 ; 
Figures 5A-5E are schematic views illustrating a 
back angle adjustment of the seatback of the wheel- 
chair of Figure 4. 

Figure 6A is an enlarged side elevational view of a 
portion of the main frame of the wheelchair of Figure 
1 to which the seat frame of Figure 4 is secured; 
Figure SB is an enlarged partially cross-sectional 
view of a portion of the main frame and seat frame 
of Figure 6A; 

Figure 7 is an enlarged side elevational assembled 
view of the wheelchair of Figure 1 showing a portion 
of the main frame and the power drive assembly se- 
cured thereto; and. 

Figure 8 is a perspective view of a wheelchair 

[0021] Referring now to the drawings wherein the 
showings are for purposes of illustrating a preferred em- 
bodiment of the invention only and not for purposes of 
limiting same. Figure 8 is a perspective view of a wheel- 
chair according to the present invention. Figure 3, which 
is an exploded perspective view of certain portions of 
the wheelchair of Figure 8. illustrates the wheelchair's 
adjustable center of gravity and its independent suspen- 
sion. Figure 6A illustrates the adjustable seat module of 
the wheelchair While an embodiment of the invention 
is herein illustrated in connection with a powered wheel- 
chair, it should be appreciated that certain of the fea- 
tures disclosed herein can also be used in manually pro- 
pelled wheelchairs. 

[0022] With reference now to Figure 1 , the wheelchair 
comprises an H-shaped wheelchair main support frame 
1 0 having a first longitudinal side 1 2 with a front end 1 4, 
on which is provided a vertically extending socket 16. 
and a rear end 18. The frame also includes a second 
longitudinal side 20 having a front end 22, on which is 
provided a vertically extending socket 24, and a rear end 
26. Connecting the first and second sides 12 and 20 is 
a bridge 28. The frame is preferably a hollow rectangular 
tube made of a conventional metal. The frame is of suf- 
ficient rigidity and thickness as to support a seat module. 
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an occupant, as well as power drive assemblies and bat- 
teries. More specifically, secured to the frame 1 0 are first 
and second power drive assemblies. The first power 
drive assembly comprises a first swing ami 30 and a 
first motor and gearbox assembly 32. The second power 
drive assembly comprises a second swing arm 34 and 
a second motor and gearbox assembly 36. Since the 
two power drive assemblies are mirror images of each 
other, only the left power drive assembly illustrated in 
Figure 1 will be discussed In detail in this specification, 
it being appreciated that the right power drive assembly 
is the mirror image of the left one. 
[0023] The first swing arm 30 has on afirst end thereof 
a cylindrical suspension arm 40. With reference now to 
Figure 2, the suspension ami 40 comprises a cylindrical 
outer sleeve 42. Located therein are a pair of silent block 
rubber bushings 44 which are separated by a spacer 46. 
Each of the silent block rubber bushings 44 comprises 
an inner cylindrical sleeve 47 and an outer cylindrical 
sleeve 48, conventionally made of metal, which are sep- 
arated by a sleeve 50 made of a suitable resilient ma- 
terial, such as rubber The two resilient material sleeves 
50 damp vibrations of the power drive assembly trans- 
mitted by the outer sleeve 42 and reduce the amplitude 
thereof before such vibrations are transmitted to the 
main support frame 1 0. It is noted that the spacer 46 has 
a smaller extemal diameter than the internal diameter 
of the outer sleeve 42 to prevent the transmission of vi- 
bration between them. 

[0024] Provided on a rearwardly facing surface of the 
bridge 30 is a support 52 which can, if desired, comprise 
a pair of arms that define between them a slot as shown 
in Figure 1 . The support frame 1 0 is a hollow box frame, 
thus the first and second sides 1 2 and 20 are hollow. A 
bolt 54 is inserted into the second side frame 20 through 
an aperture 55 (see Fig. 1) such that a head of the bolt 
54 is located adjacent an inner side wail of the second 
side and a shaft of the bolt faces towards the center of 
the frame. The head of the bolt is seated on a first ta- 
pered washer 56. A second tapered washer 56 is locat- 
ed between the frame second side 20 and the adjacent 
silent block rubber bushing 44. The shaft of the bolt ex- 
tends through the cylindrical suspension arm 40 and ter- 
minates on the far side of the support 52. There, it is 
secured to a shoulder nut 58 positioned between the 
arms of the support 52. In this way, the swing arm is 
fastened In a pivotal manner to the frame 10. 
[0025] As shown In Figure 2, a pair of apertures 59 
extend transversely through the two arms of the support 
52 adjacent the free ends thereof. A fastener 60 can be 
secured through these apertures in order to hold a front 
rail 62 of a battery support subf rame 63 to the support 
52 and hence to the frame 10. With reference again to 
Figure 1, a cap 64 is inserted into the aperture 55 in 
order to hide the head of the screw 54 and close the 
aperture 55 in the second side 20. As mentioned, the 
mirror image construction is provided on the right side 
of the wheelchair, i.e. for the second power drive assem- 



bly. 

[0026] The first swing arm 30 is also provided with a 
plate-like second end 66. Extending transversely 
through the second end are a plurality of spaced aper- 
s tures 68. These are located in two sets of three along 
each side edge of the second end 68 (only the two sets 
of apertures along one side edge of the plate-like end 
66 being visible in Figure 1 ). 
[0027] The first power drive assembly also includes. 
10 as mentioned, a first motor and gearbox assembly 32. 
This comprises a conventional motor 70 and a conven- 
tional gearbox 72 secured to one end of the motor. Ex- 
tending normal to the gearbox is a drive shaft 74. A 
wedge 76 is secured to the top face of the gearbox 72 
IS by fasteners 77 extending through apertures 78 as best 
seen in Figure 7. Extending through the wedge and into 
the top of the gearbox are four spaced apertures 79 
which, as is evident from Figure 1, are located approx- 
imately at the corners of the wedge. These apertures 79 
can be aligned with one of the three sets of apertures 
68 provided on the swing arm second end plate 66. If 
so aligned, four screws 80 can be secured, one In a re- 
spective one of the four sets of colinear apertures. As is 
evident from Figure 1 . three adjacent apertures 68 are 
provided in each set of apertures in the plate-like second 
end 66 of the first swing arm 30. These apertures are 
spaced apart from each other by approximately one inch 
(2.54 cm). In this way, the first motor and gearbox as- 
sembly 32 can be moved longitudinally in relationship 
to the first swing arm 30 by approximately two inches 
(5.08 cm). Obviously, different distances can be chosen 
between the apertures and a larger number of apertures 
can be used to provide other ranges of adjustability. 
[0028] As discussed, the motor and gear box assem- 
blies 32 and 36 are adjustably and removably mounted 
on the first and second swing arms 30 and 34. Thus, if 
one of the motors 70 malfunctions, it can be easily re- 
placed without disassembling the entire wheelchair, or 
even an integral power module of such chair. In fact, only 
the defective motor and gear box assembly need be re- 
placed in a simple and speedy operation. The use of 
separate motors to power each of the driven wheels 94 
is also advantageous to allow short radius turns for the 
wheelchair. 

[0029] With reference nowto Figure 3, the wheelchair 
includes a pair of front casters 90. Each of these is 
mounted in a caster fork 92 having a stem which extends 
up through a respective socket 16, 24 at the front end 
of the respective sides of the frame 10 and is mounted 
thereto via bearings to allow tor a rotation of the caster 
forks, and hence the casters, as necessary. The wheel- 
chair Is also provided with a pair of powered or driven 
wheels 94, only one of which is Illustrated for simplicity 
The wheel 94 is secured to a wheel hub 96 which, in 
turn, is secured to the drive shaft 74 of the first motor 
and gearbox assembly 32. 

[0030] It should be appreciated that the pair of wedg- 
es 76 positioned atop the gearboxes 72 enable a move- 



rs 



30 



3S 



40 



45 



so 



4 



7 



EP 0 677 285 B1 



8 



ment or shifting of the motor and geartx)X assemblies 
32 and 36 longitudinally forward and reanA^rd in relation 
to the first and second swing arms 30, 32 while at the 
same time maintaining the chair at the same height. 
Thus, a seat module of the wheelchair, as shown in Fig- 
ure 8, does not Increase or decrease Its distance from 
a subjacent support surface. More importantly, the bear- 
ings of the caster forks 92 remain in a vertical position 
for a tree and proper rotation of the caster forks and the 
casters mounted thereon. 

[0031] Provided reanA^ardty of the drive wheels 94 are 
a pair of anti-tip assemblies 100. Since these are iden- 
tical, only one of them will be described, it being appre- 
ciated that the two have the same construction. The anti- 
tip assembly 1 00 includes first and second shock mount 
plates 102 and 104 which are substantially triangular in 
shape. Each of these includes a first aperture 106, lo- 
cated at an apex thereof, which can be aligned with a 
socket 108 provided on a rear end of the plate-like sec- 
ond end 62 of the first swing arm 30. When so aligned, 
a fastener 110, such as a screw, can extend there- 
through to secure the plates 102, 104 to the first swing 
arm 30. A tip of the screw 110 is fastened in a nut 112 
in order to hold the two plates 1 02, 1 04 on either side of 
the first swing arm 30. 

[0032] Each plate is also provided with a number of 
second apertures 114 located on a lower right hand cor- 
ner of the plate. These apertures have the same spacing 
as the apertures 68 in the plate-like second end 66. 
Thus, three such apertures are provided and these are 
spaced longitudinally apart by approximately one inch 
(2.54 cm). Any of the sets of such apertures can be 
aligned with a socket 115 extending from a rear face of 
the gearbox 72. When so aligned, a fastener 110 can 
extend therethrough and a nut 112 serves to secure 
these elements together. Each plate also includes a 
third aperture 116 on a lower left hand corner thereof. 
Supported between the two plates 102 and 104 and 
aligned with the third aperture 116. is an anti-tip wheel 
118. A fastener 110 extends through the antl-tip wheel 
as well as a pair of spacers 120 located on either side 
of the anti-tip wheel in order to secure the wheel be- 
tween the pair of plates. 

[0033] Each of the pair of plates also includes a fourth 
aperture 122. These apertures 122 can be aligned with 
a socket 1 24 located adjacent a bottom end of a shock 
absorber 1 26. One of the fasteners 110 can, in this man- 
ner, secure the shock absorber bottom end between the 
two plates. The shock absorber 126 is provided with a 
tension spring 127 for urging a piston rod of the shock 
absorber out of its casing. The shock absorber 1 26 also 
includes a socket 128 located adjacent Its top end. The 
socket can be aligned with an aperture 1 32 adjacent the 
rear end 1 8 and 26 of a respect'rve one of the frame first 
and second sides 12 and 20. There is also provided an 
aperture 134 in a side rail 136 of the battery support 
frame 63. The battery support frame is secured to the 
wheelchair frame 10, when j}s aperture 134 Is aligned 



with the socket top end 1 28 and the frame aperture 1 32, 
by a suitable fastener 1 38. 

[0034] While the shock absorber 1 26 is illustrated as 
being provided with a tension spring 127, it should be 
s appreciated that the resilient biasing means illustrated 
can be replaced with a simple high spring rate type of 
spring (not illustrated). For example, rather than em- 
ploying a 75 lbs per inch (51 7. 1 kPa) spring 1 27 with the 
damping provided by the shock absorber, a 175 lbs per 
10 Inch (1206.6 kPa) spring can be provided instead and 
no shock absorber employed. 
[0035] In order to isolate the motor and gearbox as- 
sembly 32 from the H-frame 10, as mentioned, the sys- 
tem includes the pair of silent block rubber bushings 44 
illustrated in Figure 2, In addition, resilient material 
grommets and bushings (which can be made of rubber) 
are provided at the shock absorber top mounting socket 
1 28 and bottom mounting socket 1 24 as is known in the 
art. 

[0036] Movement of the first and second motor and 
gearbox assemblies 32 and 36 in relation to the first and 
second swing arms 30 and 34 also necessitates a 
change in the aperture 114 which is aligned with the 
socket 1 1 5 at the rear of the motor and gearbox assem- 
bly 72 In order to align these elements together. In other 
words, if the forwardmost aperture 68 is employed as 
illustrated in Figure 3 of the drawings, then the fonward- 
most aperture 114 needs to be employed on the pair of 
shock mount plates 102, 104. On the other hand, if the 
reanvardmost aperture 68 is employed, then the rear- 
wardmost aperture 114 on the two plates needs to be 
aligned with the socket 115. 

[0037] With reference now to Figure 4. a seat frame 
150 can be secured to the wheelchair frame 10. To this 
end, there is provided a pair of front seat bottom brack- 
ets 152 which are secured by suitable fasteners 154 
(see Fig. 6A) via aligned apertures located on the top 
and front surfaces of the bridge and a substantially hor- 
izontally oriented tab portion and a vertically oriented 
central portion of each front seat bracket (only the top 
fastener 1 54 is illustrated for the sake of simplicity). Also 
provided are a pair of rear seat support brackets 160 
which are secured via fasteners 161 (see Fig. 6A) ex- 
tending through an aligned aperture 162 on the base of 
each rear bracket (see Fig. 6B) such that the fasteners 
extend into either of a pair of apertures 1 63 (see Fig. 1 ) 
kicated on the top surface of each of the sides 12 and 
20. Two such apertures 163 are provided so that the 
seat frame, depending on the length of its side rails, can 
be fastened in either of the apertures. The seat frame 
1 50 can be made In a variety of depths such that its side 
rails have different lengths. To this end, the seat frame 
can be made 14. 16, 18 or 20 Inches deep (35.6, 40.6, 
45.7 and 50,8 cm) depending on the height of the occu- 
pant of the chair. When the seat module of the wheel- 
chair is secured by the pair of rear support brackets 1 60 
to the rear set of apertures 162, the front casters 90 of 
the wheelchair are unloaded to a great extent making 
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maneuverability and turning extremely easy. 
[0038] In order to secure the seat frame 150 to the 
front seat bottom brackets, there are provided a pair of 
front links 164 which are secured by suitable fasteners 
165 to a front rail 168 of the seat frame, as shown in 
Figure 6A. The base portions of the front links can be 
secured at a desired height by fasteners 170 which ex- 
tend through one of the pairs of aligned apertures 172 
in the front brackets 1 52. As is evident, four such pairs 
of apertures are provided. This enables a tilting of the 
seat portion of the seat module from 80 degrees to 100 
degrees in relatbn to a vertical plane, as desired. As 
shown in Figure 6B, rear rail 174 of the seat frame 150 
is mounted on the support bracket 160. In order to se- 
cure the rear end of the seat frame 150 to the support 
bracket 160, the seat frame includes adjacent each rear 
corner a seat clamp bracket 1 76 welded to the rear rail 
174. This is secured via suitable fasteners 178 to the 
rear support bracket 160. 

[0039] With reference now also to Figure 5A, provided 

adjacent the cylindrical section 1 74, is a substantially L- 
shaped angle plate 180 having two spaced sets of ap- 
ertures 182 and 184 in its upturned leg. Each of these 
include three apertures which are triangularly arranged. 
A back cane 190 of the seat module can be secured in 
varying orientations from 80 degrees to 100 degrees to 
a horizontal plane by employing different ones of the ap- 
ertures 1 92 in the back cane 1 90 and sets of apertures 
182 and 184 in the L-shaped angle plate 180 through 
which fasteners, (not shown) can extend, as Is illustrat- 
ed in Figures 5A-5E. In this way, the seat assembly can 
be configured to meet the needs of the user of the wheel- 
chair. 

[0040] With reference now to Figure 6, there Is illus- 
trated a wheelchair according to an embodiment of the 
present invention. The wheelchair includes the main 
frame 10 as well as the first and second power drive 
assemblies. In that connection, visible is the first woXot 
and gear box assembly 32 and the second motor and 
gear box assembly 36. Mounted on the seat frame 150 
is a seat 200 and a seatback 202. Also mounted on the 
seat frame are first and second arm rests 204 and 206. 
In this connection, each of these arm rests is seated in 
a front socket 208 and a rear socket 210 (see Fig. 4) 
provided along each of the side edges of the seat frame 
150. The seat frame is further provided with a pair of leg 
rest sockets 214 into which leg rests (not illustrated) can 
be secured as desired. A control panel 220 is mounted 
on the seat frame so as to enable the occupant of the 
wheelchair to direct the movement thereof. The control 
panel can include a joystick-type control, as well as one 
or more switches to direct the operation of the chair. In 
order to power the motors of the wheelchair, there is pro- 
vided at least one battery 222. This Is mounted on the 
battery subframe 63 (see Fig. 3) which is secured to the 
main frame 10. 

[0041] The powered chair as shown in Figure 8, can 
be provided in two weight classes. A standard weight 



class wheelchair employing a larger diameter, thinner 
tire 94, can be used for occupants up to 250 lbs (11 3.5 
Kg) A heavier duty wheelchair usable by occupants up 
to 400 lbs (181.4 Kg) can be provided with a smaller 

5 diameter, thicker or wkJer, tire 94. The smaller tire gives 
an increased effective gear ratio so that the same motor 
has a greater pulling capacity as needed for the heavier 
load. It should be noted that the motors 70 are angled 
upwardly, i.e. away from the subjacent support surface, 

10 in order to provide for good curb clearance for the wheel- 
chair. 

[0042] The adjustability of the first and second motor 
and gear box assemblies 32 and 36 on the first and sec- 
ond swing arms 30 and 34, respectively, enables a 

IS change in the moment of inertia of the wheelchair about 
a vertical axis. This facilitates the ability of the occupant 
of the wheelchair to turn the wheelchair. Such a config- 
uration is especially beneficial in facilitating short radius 
turns. In addition, this configuration enables a more con- 

20 trolled turn acceleration, thereby facilitating user 
maneuverability In confined areas. 
[0043] The invention has been described with refer- 
ence to a preferred embodiment. Modifications and al- 
terations will occur to others upon the reading and un- 

2S derstanding of this specification. It Is Intended to is in- 
clude all such modifications and alterations insofar as 
they come within the scope of the appended claims as 
properly interpreted under Article 69 EPC and Its Proto- 
col. 

30 

Claims 

1. A motorized wheelchair having an independent 
35 suspension, the wheelchair comprising: 

a frame (10) having first (14) and second (22) 
longitudinal sides connected by a bridge (26); 
first and second swing arms (30,34) having first 
^ and second ends and being pivotally mounted 

to said frame (10) at the first ends; 
a seat module (200,202) carried by said frame 
(10); 

first (32) and second (36) power drive assem- 
45 blies, each comprising a motor and gearbox as- 

sembly (70,72), disposed on said first and sec- 
ond swing arms (30,34), respectively; 

characterized In that each of said first and 
50 second power drive assemblies (32,36) comprises: 
a wedge (76) secured to said motor and gear- 
box assembly (70,72) for mounting said motor and 
gear box assembly (70,72) to said swing arm 
(30,34) at one of a plurality of positions at the sec- 
55 ond end (66), movement of the wedge (76) from one 
of said positions to another causing a change in the 
wheelchair's center of gravity without increasing or 
decreasing the seat module's (200,202) distance 
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from a subjacent support surface. 

2. A wheelchair according to Claim 1 , comprising: 

a plurality of apertures (68) In each of said first 
and second swing arm (30,34) second ends (66), 
said apertures being longitudinally spaced from one 
another to provide said plurality of positions at 
which said first and second motor assemblies 
(32.36) and said wedges (76) can be secured to 
said first and second swing arm (30,34) second 
ends (66) In order to adjust the center of gravity of 
the wheelchair 

3. A wheelchair according to Claim 1 or Claim 2, com- 
prising: 

a first resiliently biased anti-tip assembly (100) 
secured to said frame first longitudinal side (14) 
and said first motor assembly (32); and 
a second resiliently biased anti-tip assembly 
(100) secured to said frame second longitudinal 
side (22) and said second motor assembly (36). 

4. A wheelchair according to any of Claims 1 to 3, com- 
prising: 

a power supply (222) mounted on said frame 
(10) for powering said first and second motors 
(32,36). 

5. A wheelchair according to any preceding claim, 
wherein said seat module comprises a seat frame 
(150) secured to said frame (10) of the wheelchair, 
a seat section (200), which is substantially horizon- 
tally oriented, secured to said seat frame and a 
seatback section (1 90,202). which is substantially 
vertically oriented, secured to said seat frame (1 50). 

6. A wheelchair according to Claim 5. comprising: 

means for adjusting said seat section (200) in 
relation to a horizontal plane, said means for adjust- 
ing extending between said seat frame (150) and 
said frame (1 0) of the wheelchair and being secured 
to both. 

7. A wheelchair according to Claim 5 or Claim 6, com- 
prising: 

means for adjusting said seatbacic section 
(1 90,202) in relation to a vertical plane, said means 
for adjusting comprising cooperating portions 
(162,192) of said seatback (190) and said seat 
frame (150). 

8. A wheelchair according to any preceding claim, 
wherein said wheelchair frame bridge (28) compris- 
es a pair of spaced supports (52) to each of which 
a respective one of said first and second swing arms 
(30,34) are secured. 



9. A wheelchair according to Claim 1 and Claim 4, 
wherein said first and second motors (70) comprise 
electric motors and said power supply (222) com- 
prises at least one battery. 

10. A wheelchair according to any preceding claim, 
comprising fasteners for securing said first motor 
assembly (32) to said second end (65) of first swing 
arm (30) and said second motor assembly (36) to 
said second end (66) of second swing arm (34). re- 
spectively. 



Patentanspruche 

1 . Motorisierter Rollstuhl mit einer unabhangigen Auf- 
hangung, wobei der Rollstuhl aufweist: einen Rah- 
man (10) mit ersten (14) und zweiten Langsseiten 
(22), die durch eine Brucke (28) verbunden sind; 

erste und zweite Schwingarme (30, 34), die er- 
ste und zweite Enden haben und schwenkbar 
an dem Rahmen (10) an den ersten Enden be- 
festigt sind; 

ein SItzmodul (200, 202), welches durch den 
Rahmen (10) getragen ist; 
erste (32) und zweite Motorantrlebsaufbauten 
(36), von denen jeder einen Motor und einen 
Getriebeaufbau (70, 72) aufweist, wobei die 
Motorantriebsaufbauten auf den ersten bzw. 
zweiten Schwingarmen (30, 34) angeordnet 
sind, 

dadurch gekennzelchnet, daO jeder der ersten 
und zweiten Motorantriebsaufbauten (32, 36) auf- 
weist: 

einen Keil (76). der an dem Motor und dem Getrie- 
beaufbau (70, 72) befestigt ist, um den Motor und 
den Getriebeaufbau (70, 72) an dem Schwingarm 
(30, 34) an einer von einer Vielzahl von Positionen 
an dem zweiten Ende (65) anzubringen, wobei die 
Bewegung des Kelles (76) von einer dieser Positio- 
nen zu einer anderen eine Veranderungen in dem 
Schwerpunkt des Rollstuhles ohne VergrofSerung 
Oder Verkleinerung des Abstandes des Sitzmoduls 
(200, 202) von einer darunteriiegenden StOtzober- 
fiache verursacht. 

2. Rollstuhl nach Anspruch 1 , mit: 

einer Vielzahl von Offnungen (68) In jedem zweiten 
Ende (66) des ersten und zweiten Schwingarms 
(30, 34), wobei die Offnungen langs voneinander im 
Abstand gehalten sind, um die Vielzahl von Positio- 
nen vorzusehen, bei denen erste und zweite Motor- 
aufbauten (32, 36) und die Keile (76) an zweiten En- 
den (66) des ersten und zweiten Schwingarms (30, 
34) befestigt warden konnen, um den Schwerpunkt 
des Rollstuhles einzustellen. 
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3. Rollstuhl nach Anspruch 1 Oder Anspruch 2, mit: 

einem ersten f edernd vorgespannten Antikipp- 
aufbau (100), der an der ersten Langsseite(14) 
des Rahmens und an dem ersten Motoraufbau 
(32) befestigt ist; und 

einem zweiten federnd vorgespannten Anti- 
kippaufbau (100), der an der zweiten Langssei- 
te (22) des Rahmens und dem zweiten Motor- 
aufbau (36) befestigt Ist. 

4. Rollstuhl nach einem der AnsprOche 1 bis 3, mit: 
einer Energieversorgung (222). die auf dem Rah- 
man (1 0) zum Antrelben der ersten und zweiten Mo- 
toren (32, 36) befestigt ist. 

5. Rollstuhl nach einem vorhergehenden Anspruch, 
wobei das Sitzmodul einen Sitzrahmen (150) auf- 
welst, der an dem Rahmen (10) des Rotlstuhis be- 
festigt ist. einen Sitzteil (200). der im wesentlichen 
horizontal ausgerichtet an dem Sitzrahmen befe- 
stigt ist. und einen Sitzruckenlehnentell (190. 202). 
der im wesentlichen vertikal ausgerichtet an dem 
Sitzrahmen (150) befestigt Ist. 

6. Rollstuhl nach Anspruch 5, mit: 

Mitteln zum Einstelien des Sitzteiles (200) bezug- 
lich eIner horizontalen Ebene, wobei sich die Mittel 
zum Einstelien zwischen dem Sitzrahmen (150) 
und dem Rahmen (10) des Rollstuhles erstrecken 
und an beiden befestigt sind. 

7. Rollstuhl nach Anspruch 5 oder Anspruch 6. mit: 
Mitteln zum Einstelien des SItzruckeniehnenteils 
(190. 202) bezuglich einer vertikal en Ebene, wobei 
die Mittel zum Einstelien zusammenwirkende Telle 
(182, 192) der Sitzrukkenlehne (190) und des Sttz- 
rahmens (150) aufweisen. 

8. Rollstuhl nach einem vorhergehenden Anspruch, 
wobei die RahmenbrQcke (28) des Rollstuhls ein 
Paar von im Abstand gehaltenen Stutzen (52) auf- 
weist, wobei an jederderselben ein entsprechender 
Arm der ersten und zweiten Schwingarme (30, 34) 
befestigt Ist. 

9. Rollstuhl nach Anspruch 1 und Anspruch 4, wobei 
erste und zweite Motoren (70) Elektromotoren auf- 
weisen und die Energieversorgung (222) minde- 
stens eine Batterie aufweist. 

10. Rollstuhl nach einem vorhergehenden Anspruch 
mit Halterungen bzw. Befestigungselementen zum 
Befestigen des ersten Motoraufbaus (32) an dem 
zweiten Ende (66) des ersten Schwingarmes (30) 
bzw. des zweiten Motoraufbaus (36) an dem zwei- 
ten Ende (66) des zweiten Schwingarmes (34). 



Revendlcatlons 

1, Fauteuil roulant motorist ^ suspension ind^pen- 
dante, le fauteuil roulant comprenant : 

5 

un chassis (10) comportant des premier (14) et 
second (22) c6t6s longitudinaux reli6s par un 
pont (28) ; 

des premier et second bras osclllants (30, 34) 
^0 comportant des premi&re et seconde extrdmi- 

t^s et 6tant months pivotants sur ledit ch&ssis 
(10) aux premieres extr6mit6s ; 
un module de si^ge (200, 202) supports par le- 
dit chassis (10) ; 
75 des premier (32) et second (36) ensembles de 

commande par moteur, comprenant chacun un 
ensemble de moteur et bolte de vitesses (70, 
72). disposes sur lesdits premier et second 
bras osclllants (30. 34). respectivement ; 

20 

caract6ris§ en ce que chacun desdits premier 
et second ensembles de commande par moteur 
(32. 36) comprend : 

un coin (76) fix6 audit ensemble de moteur et 

25 boTle de vitesses (70, 72) pour monter ledit ensem- 
ble de moteur et boTte de vitesses (70, 72) sur ledit 
bras osciliant (30, 34) k une plurality de positions k 
la seconde extr6mit§ (66), le dSplacement du coin 
(76) d'une desdites positions k une autre position 

30 entraTnant une modification du centre de gravity du 
fauteuil roulant sans accroitre ou r6dulre la distance 
du module de si^ge (200, 202) d'une surface de 
support adjacente. 

35 2. Fauteuil roulant selon la revendication 1. 
comprenant : 

une pluraiitd d'ouvertures (68) dans chacune 
desdites secondes extr^mit^s de premier et second 
bras osclllants (30, 34), lesdites ouvertures 6tant 

40 espacdes iongitudinalement les unes des autres 
pour order ladite plurality de positions auxquelles 
lesdits premier et second ensembles de moteur (32. 
36) et lesdits coins (76) peuvent §tre fix6s auxdites 
secondes extr6mit§s de premier et second bras os- 
cillants (30. 34) afin de rdgler le centre de gravity 
du fauteuil roulant. 

3. Fauteuil roulant selon la revendk;ation 1 ou la re- 
vendication 2. comprenant : 

so 

un premier ensemble antl-basculement sollbitd 
diastiquement (1 00) fixd audit premier c5t6 lon- 
gitudinal de chSssis (14) et audit premier en- 
semble de moteur (32) ; et 
55 un second ensemble anti-basculement sollicit§ 

diastiquement (1 00) fix6 audit second c6t6 lon- 
gitudinal de chSssis (22) et audit second en- 
semble de moteur (36). 
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4. Fauteuit roulant selon Tune quelconque des reven* 
dications 1 d 3, comprenant : 

une source d'allmentation (222) months sur 
ledit chassis (10) pour alimenter lesdits premier et 
second moteurs (32, 36). s 

5. Fauteuil roulant selon Tune quelconque des reven- 
dications pr6c6dentes, dans iequel ledit module de 
si^ge comprend un chassis de siege (1 50) f\x6 audit 
chSssIs (1 0) du fauteuil roulant, une section de si§- io 
ge (200) qui est orient6e sensibfement horizontale- 
ment, fix^e audit chSssis de sl^ge et une section de 
dossier (190, 202), qui est orlentSe sensiblement 
verticalement, fix6e audit chassis de si^ge (150). 

IS 

6. Fauteuil roulant selon la revendication 5, 
comprenant : 

un moyen pour r^gler iadite section de sidge 
(200) relatlvement h un plan horizontal, ledit moyen 
de r^glage s'^tendant entre ledit chassis de si^ge so 
(1 50) et ledit chassis (1 0) du fauteuil roulant et 6tant 
fix6 aux deux chassis. 

7. Fauteuil roulant selon la revendication 5 ou la re- 
vendication 6, comprenant : ss 

un moyen pour r6gler Iadite section de dossier 
(190, 202) ralativement d un plan vertical, ledit 
moyen de r^glage comprenant des parties qui coo- 
p§rent (1B2, 1 92) dudit dossier (1 90) et dudit chas- 
sis desi^ge (150). 30 

8. Fauteuil roulant selon I'une quelconque des reven- 
dications pr6cddentes, dans Iequel ledit pont de 
chassis de fauteuil (28) comprend une paire de sup- 
ports espac^s (52) k chacun desquels un bras res- 3S 
pectif desdits premier et second bras oscillants (30, 

34) est fix6, 

9. Fauteuil roulant selon la revendication 1 et la reven- 
dication 4, dans Iequel lesdits premier et second 40 
moteurs (70) comprennent des moteurs 6lectnques 

et Iadite source d'alimentation (222) comprend au 
moins une batterie. 

10. Fauteuil roulant selon Tune quelconque des reven- ^ 
dications prdc^dentes, comprenant des attaches 
pour fixer ledit premier ensemble de moteur (32) ^ 
Iadite seconde extr^mitd (66) du premier bras os- 
cillant (30) et ledit second ensemble de moteur (36) 

k Iadite seconde extr^mitS (66) du second bras os- so 
cillant (34)i respectivement. 
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FIG.5A FIG.5B 




FIG.5C FIG.5D 
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